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Thirteen vertical hauls of plankton in daytime from the surface to the depth of nearly 500 m. were made at four stations 20 or 30 miles off San' in
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•W l--~~~,_· __ --1 ,-· ---!,;l-'r_&: _ _ , 3 " -i l in length and stretched with bolting silk No. 5-66 meshes per inch) was towed vertically in step method in layers deeper than 50 m. . All the data obtained during the observations are given in Table 2 at the end of this article.
As we have not yet full knowledge about the distribution of animal plankton in deeper water of the area mentioned above, the author wishes to give herein some brief notes on animal plankton found in hauls and also on the relation between the vertical distribution of the animals and the hydrographical condition. The author is indebted much to Dr. K. HISHIDA and Mr. I. NAKAYAMA of Maizuru Marine Observatory and to the crew of the "Kuroshio Maru" throughout the work to whom he wishes to express here his hearty thanks. He is also very grateful to Dr. T. ToKIOKA for his kind advices and generous encourage· ment given during the work.
Observations
I. Qualitative analysis of animal plankton
Seventy-five of 125 species of animal plankton identified during the observations, are occupied by copepods including some larval stages. The rest consists of 12 species of Chaetognatha and 38 species belonging to other animal groups. In the following, brief notes are given on some important species in deeper waters. 2) Cal anus plumchrus: The author already reported many immature females from the deep water of this area in 1951. A few mature females and a number of male were found during the present _work.
3) Eucalanus giesbrechti: Seven males, together with some females, were found in the collection, although no male was found in last year.
4) Gaetanus armiger:
Only one female was found in a haul from the deep layer at St. 8.
5)
Bradyidius armatus: Twenty females were found in hauls from deeper layers. 6) Euchaeta japonica: Plenty of immature individuals and a few adult males and females were collected from deep layers under 250m .. 
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10)
A species of Agalmidae: Probably a few individuals were found only in middle layers. As they were found in fragments such as nectophores, bractus and other parts, it was difficult to identify the species or to count individuals accurately.
Chaetognatha :
11) Sagitta elegans: This form was found in a considerable number in deeper layers at each station.
The species mentioned above belong to cold water forms or at least to deep water forms.
As listed in Table l , the main components of zooplankton at each station and in each layer were copepods which occupy 85-95% of zooplankton except at St. 4. In the surface layer of St. 4, copepods decrease to 49.6% of zooplankton, on account of the occurrence of Tintinnus sp. in abundance (29.8% ). The composition of copepods varies according to depth as will be mentioned in detail in the following paragraph.
The next commonest animals are tunicates in upper layers and crustaceans, excluding copepods, in deeper layers. In every sample from middle layers, fragments of an Agalmid form occurred abundantly.
II. Vertical distribution of animal plankton
During the present observation, the following 7 species were found only in the water shallower than 50 m.; Acrocalanus gracilis, Labidocera japonica and Microsetella norvegica of Copepoda, Penilia schmackeri of Phyllopoda, Creseis acicula of Pteropoda, Sagitta regularis and S. neglecta of Chaetognatha.
All species mentioned above belong to warm water forms.
At every station samplings were made at about the noon. These animals might be distributed even in deeper layers by the vertical dispersion, if the circumstances of the deep water permit them to survive. Thus, they are considered as typical species in the surface layer of warm Tsushima Current.
A few of the species found in samples from middle layers (100 m. -250 m.) are regarded as characteristic ones to the layers. They are Ctenocalanus ~ Figure 2 indicates the vertical distribution of 9 species at St. 2. These species showed each an interesting distribution. The author made this figure assuming the equality of the filtering coefficients of KITAHARA's vertical net and the largy closing net. The blackened area ls proportional to the individual number of each species. The vertical distribution of the water temperature is given on the right hand in the figure.
It seems to be useful to give some brief notes on each of these 9 species in the following. 1) Paracalanus parvus is known to distribute in the surface layer. In the present data its densest population is found in the layer between 50 m. to 100m .. This distribution seems to be too deep for the species, but it may be understood 66 K. FURUHASIIT reasonably if we notice the fact that the distribution of this species covers the wide range of the water temperature from 7-8°C to 25°C and that the sampling was made in daytime of midsummer. Similar distribution of this species is reported by MoTODA and ANRAKU (1952) in the study of Funka Bay.
2) Clausocalanus pergens was distributed uniformly from the surface to 250m. . This distribution agrees well with the result obtained by MoTODA and ANRAKU (1951) in Ishikari Bay. This species seems to distribute in the water temperature from 7-8°C to 20°C. shows the possibility that males were distributed in the water deeper than 150m., where the temperature was below 10°C.
4)
Oithona similis was found abundantly in the surface layer shallower 50 m., although the deepest limit of distribution reached 500 m.. Oithona Plumilera showed the same distribution as in the previous species. 5) Oncaea coni/era has been said to be a species usually found in a small quantity in the surface layer of Tsushima Cttrrent. The present observation, however, reveals that its range is wider and extends down to the layer deeper than 200m. where the temperature is below 8°C.
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67 6) Nauplii of copepods were distributed abundantly in the layer shallower than 100m., but no individual was found in layers deeper than 100m .. 7) A species of Hyperiidae was widely distributed from the surface to 500 m., but mainly in the layer deeper than 100m.. It may be noteworthy that all individuals found in surface layers were immature, while those found in deeper layers were mostly mature reaching beyond 10 mm. in length. All samples were hauled in midday, consequently the distribution of most copepods and other animals capable of violent movement may be considered to show the deeper limit to survive under the present circumstances. Next, the 68 K. FURUHASHl upper limit of distribution of the cold water forms should be taken into account. In summer of 1951, several plankton samples were hauled in the same area at the following stations in night, namely from sunset to dawn: six stations off Kyoga-misaki on July 31st and August 1st, one station off Kasumi on August 2nd and four stations off Echizen-misaki on July 18th and 19th. A net was towed at each station vertically from 50 m. to the surface. I found only warm water forms in these hauls; cold water forms are therefore considered to be unable to migrate into the upper layer by the vertical movement during night. The details shall be shown in Maizuru Jour. Ocean., Vol. li, No. 1 (in press). One of the important factors controlling the unusual distribution of animal plankton in this area is probably the water temperature. Vertical distributions of the water temperature at four sections each containing one of four stations are shown in Fig. 3 (A-D) .
As shown clearly in these figures, the temperature was 12°C.-25°C. in layers shallower than 100m., where many warm water forms were found. The temperature dropped with depth below the level of 100m. and reached 1 °C. at the depth of about 300m ..
Most of warm water forms are considered to be impossible to survive in Consulting the data mentioned above, the author wishes to propose provisionally that the upper limit of the distribution of cold water forms is situated approximately near the isotherm of 11 °C. (Fig. 4 ) . 
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Summary
Copepods occupied about 80% of the whole animal plankton in individual number and they were fairly distributed in response to the stratified water temperature. Some warm water forms were found in upper layers shallower than 50 m., where the temperature was over 18°C. Most of other warm water forms descended to the depth of 150m., where the temperature was over l2°C.
Many cold water forms were concentrated in deep layers under 200m., where the temperature was below 8°C. The upper limit of the distribution of cold water forms was considered to be situated near the isotherm of 11 °C. Oithona similis and Oithona plumifera were distributed throughout from the surface to the depth of about 500 m ..
At any rate the vertical distribution of animal plankton in the area off San'in district is at the mercy of cold water mass lurking under the warm Tsushima Current.
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